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(57) [8*6] 

[BBS] *»i3J:t«B«*dS'Xt<, @#«amt£$J 

y i-x/um-g-^^^-g-^*/!! 2 o . 0 4 mm 



1 

im&m i ] *#-£*rfl:;o 5 0.04 mm%uTx-h 

£-&K*tL0. 0 4ttft%aTI-$iJ^i-5i t ZW&t 

[fS#«4] 0. 

wc&aSfJfcJK 2 ~ 3 (^TJxa^ffi&eDgfii^ft, 

SB*** 2 ~4 0>V^-ftt^Btt09aGft^& 
[»*S6] 7k^*S*S0. 0 4fiS%WT-Cfc 

[0 00 1] 

[0 0 0 2] 

®«fsttjpxtt, fk&mcmtiz^ kt>>tbmmwm<n& 

[0 0 0 3] ftjfe. * y ^— ^yl-fi-e-«:tt s ^jga^ifc 

zm^xtt^^mztt-t i,xmk 

[0 0 0 4] #y ^— 7Vi-fi-£-f*:£@#®fl? 

Li»b*4»b. :iw*«T*t6fcRtf;tt:ateX«:*-*-aa 
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[0 0 0 5] iill H;^yyf;U7;U5='?i,|c^ 
ycfl4l» (#^Bg5 6-5 1 1 7 1-SS-^Sft) 

10 JLajLfc (#8B2 0 0 1 - 3 4 1 1 5 5#) „ LA>L/,£ 
[0 0 0 6] 

[38W3fls«RfeLJ:5i:-*-aR*§] WSIIIIi:!*, * 
fc, *f^©l«ni, 3K«»a*4>fc<. @ff®#Pjffc# 

20 itt'J)5„ 
[0 00 7] 

[ajg&fi¥8t-r5fci«>tf>#18:] fistula gift £ 

^^xm^m^^tmAi,^^ 5 i^jm-s tie 

[0 0 0 8] *»<-b-C**W<0SflfcJ:iitf v 7k^# 
30 0. 0 4 a*%UlTT*fc 19 , /S>o h^ai >^fefttf 

5 ii%wTt*fe 5 # v ^-T-^m-s-fctimm jjxs. 

*fc^B^ro^2{cJ:Htf, ^-=Srv-7>-**<*SrBBSI» 
y x-r;H^*(DKi|*ST-$, o r , t&Ea-&£*& 
Sr^fiKUfca-S-^JtUO. 0 4fiS%WT(cfiJ^i-5 

shs. mnEa^-sjcffJtKRoxstt, KMaa^e 

40 iUtt, o. i~2 o^ju%<d. ?B«ttatB»«:*-f- 

[0 0 0 9] Se>t*»W<oSB3jdJ:iitf. *5>-^#S 
*50. 0 4lt%KiTT'fcO, ^^o 

[0010] 

50 i&w<om&<ojim] &%m?># y ^-T^n-s-m-i. 



3 

{±0. 0 3fiS%«T. <fc L< liO. 0 211% 

-So 

[0 0 1 ll *^P^O/Ky ^— ^/wfi^^O b^u 

»SL<li4lt%HT, J:^»*L 

y x— r^fi^^O. 2g?:100m]O h^oo-j^g 

[001 2 ] **W03jf y 3i— <r;um&ifc<z>nm¥'%)ft 
(Mw) ttw Sfjfi^-i, 0 00^ #£L<fl 

/U . >- - ^o-v'b^^^^— (GPC) 

[0 0 1 3] *38BB<0# 3 x>— r/wfi^ffcte. jj-^rv^ 

4130-1 U ^o»«tt'fftBSSr*i-a 

[0 0 14] ;tfy ^—/Vi^fi^fc^^^^V:^^ K 
±984L<lt7 5-9 7^u%, 4*^04 
Klt8 0-9 5^%tfeSo K¥ffi 

[0 0 1 5] 7Ky^-^ua^ft^<7)^^-U>'^-^r'> K 
#fit«^O^^v'9>*ft»*<fi:*«. il^l-3 0^- 
Stt< fi2~2 0^eyl-%, J:9#*L<te3 — 
1 5^£/i/%T#>£ 0 

[0 0 16] # y x-r^i^M^xf U>t=5r > K 
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4 

ft. ii^O— 1 5^r;U% x £?£L<f21~l 3^t^°/ck 
j;9»4L<(i2-i l^e/u%TS>5o sKU^— r^fi 

[0 0 1 7] LTtt. w>f 

^vioif ^ p;l/t Ky y/i'^x^D t K!l> 

fpzcTK^rv- Ki: LTtt, <Mx.tf* t^^y^^- 
tvK TUyi/^yi/y^x-r/K 7T=fi'?!) is*J/i> 
xv— 7VK o-7!J yu^zn^yuj/ y v^/i^—* r if 

;*-i&5ri/Y\ ^DD^I/^yx^v/K, 4, 5- 
zc/K^rv/- 2 — ' 3 , 4 -mjK^ri/- 1 - t'xL 
yl^>y* u^^i?:/. 1, 2-31^^^-5, 
Y*T°X> i>^lst£ ¥<D 7C te/K y x. >CO^ y* 3i3K 3r 

>K;3, 4 -3L#=^>- 1 l, 2-^i^^r 

30 5 ~^3fi?>\ 1, 2 -zn^f^r^- 9 — tH?^ <^ 

(7)7;U^^;l/X#df-y K ; i^y \S*?AS7 9 D^K ^ 

y i/i>^y y u— hx ^yy^oh^h, ^ 
yv-vvu-4 — ^ryx-f, i/y y^y;^- 
K ^y^jyu-h, ^y^^u-4-y^i— 

3 K 3 -C/^ n — ^r-t^^7yu^>^(7) 

^ y i/^/W^^X/l-. 4-^ 3 —>y* n-^^r-t^ 

^? ^tifcco {/ y > v^/w^c ^ if 3i u >-f^^Fi&f p 
^^Vg^O^y yy/Vx^7;l,| ; j&S^Jf 5>jxa o 

[0018] ^u>**i'b*k&mttm***ci' : 7 

tJ:tN c ftflc^i- yatVy^^yK, 1, 2-m 

l, 2-x^^> — fy^y, 2, 3 

-3i^^riyy^^ v 2 -3i^^^^ar-y-> N 1, 2 

-x.^^ri/^^^> N i, 2 - x^^yf^y, l, 2 
-X7j;>^r h7T^>, 1, 2 -x-tK^tv— -^f-y-x^; 
>\ 1, 2 -xi/K^rv-^-^ ^x^7> % 1, 2 -xi^^v- 
ji^ >\ l, 2 -3i7K^r'>iy^ c?-<v^> N 2 
-ji^^rv'v'^ n^^if>- x i, 2-3i^^riyv/^ d K 

50 > K?i t'cnm^Jftm^tf*^ K ; y y yy/Ux 



5 

^— ■T/l'/.Ci'CDTyl'^ryV'^'y >i^H£— ; 7.?-U^ 

to o i 9] *3§i!Ero,-tfy 3i— Tvus-g-fm. ^Ti-IJi 

Lfc*^*l:»LO. 0 4fi*%WT. $?£L<teO. 
0 3«i%WT, J:>)#*L<H:0. 02tf%«Tl; 

[0 0 2 0] *»WK:|3V v t\ fi*fr*s»»i-si!%«t>© 

£0. 0 4ll%«Ttt5£>f^fc^ 
[0 0 2 11 **^W®}3g*fetcioV^T<i, m$M<r>$L 

[0 0 2 2] 4fc, #3S9l0>»!ji;frifctt, 
[0 0 2 3] *^BJcoSit*feT-{i, ffl« % 
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^ttzmm (#<&8g 3 5-1 5 7 9 7 -!§-<k$B) , h V J y 

S-tffcttiiSE (#<kBg4 6-2 7 5 3 4 ^ffl) N h y 

y v»SrR*&*-e:fcttjK (#^BS 5 6-51 
l 7 l-§-<k$R) ^i:*K>^r«T^$ = ^A^!^S-^f 

*tf*iE«&fl^*fca»fefcS*SK (#^Bg4 3-2 94 

10 fiiJK (4#^:Bg4 5- 7 7 5 1 4§-4i$8) . v>T A-^r^SIS 
i**»e>4S*HI (#^Bg3 6-3 3 9 4^m) fcif 

©*«E»ffc-&««r$w-i-a*ttE ; mmxx<k&®k y 

V^x^/Wt^A^^SttjK (4#<&Bg4 6-4 13 

y •J'A-^-f h y h*->K^i:©7^ y& 

mSr^*i-5tti« ; 5>ti5„ t"Ct. WttlT 

-rattj&tfsj: l< s h y-r y?=f-)\>-7 j» 

20 (c y h y if;U7 5 >SrSJ$:$-arfctt^s#{c» 

-y-v, ->^D-.^-y-^ % h^>*4r©^t*sea ; s? 

30 [0 0 2 4] a-S-SJ^i'*i^T»±, filtt*3(SS:*L*V^ 

^ ; 7- h7 t Kd77>> 5?***>^?©aMfc3i>- 7- 

40 m ; * y VM.- t -T S^*dr-> K, 13 ]) $ J*- t 

fvi^=*--> Kf©7;^ y &JRT7U3*v' K^-g-^i ; h 
P7i ^ 7 >^CD*: ^. 7 W >ik-&m ; ^"/P 

[0 0 2 5] l\ixt><D<pT'h. -VVMk&to. SUtt^L 
50 aH4»«O^Hl*«:*fc»i-S«!ffl*tt, ii^, 0. 0 



7 

1 — 2.0fiS%, $?£L<fi, 0. 0 5~10li%, 
<fc«5#£L< f40. I~511%t-fe5. 
[0 0 2 6] S-g-S^Et LTIi x 'O-tf >\ hAocWj; 
i*<7>^#K^t*^ ; n ^^V, n— 

%, Zbia-ii o~3 oW/dcfts J; Jtffiv^r t 

*S»*UV\ fi-^ffitLTIi. n-^V<?^, n ^ 

[0 0 2 7] a-frlcfflV^5Hl*«:*SJ:l5»jtttt» ^^Btt 

•r^t'^mm^m^^x^m^m-r^m^. m 

Sfr»^fil-*f Lt»t U< (±0. 04fi*%£*.T\ <fc 
9$f £L<I40. 03fift%JWT, £ tic*?* L< (4. 
0. 0 2fi*%UlTT-fc3 I> 

[0028] s^-sj^tt, mmoy^mx-mmmmtm 
si t mmft&m&Rfc&^mm#)izWiM ^xmmm&z 

JiSr^cWJ-fToTtii^ S^-ia«ttiiSO~ l o o 

"C. L< {4 5 0 — 9 ortDlSfflr-fcO „ a-g-JBE^Jti 

iiSO. 1 - 2 M P a OiffiT'ftbJlS, 
[0 0 2 9] SSSWflJMifcEfftH:* a-&fcg|#|K£, g 

T, tai&XgirH?) 'HibffJLhUi.^cDXfll^ 
Kl^LO. 0 4li%WT, £?*L<I40. 0311% 

jwt. ±^if*L<(4o. o 2nM%£iT\zmm-rz>o 

f?±m<75Igtc*Jlt-57k^g^O. 0 411% 
[0 0 3 0] f*JhIg-T?ffi^SS*Rj£f*Jtai (J£1T\ 

ffcitaitss. ) turn r/w=»-/H8S» 7iys> 
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^ y^D^V- /uft ^K^itHSc 1 -3^7^3-/1' 

L<I41 OOOppm^T, J: USJ* L< 14 7 0 0 p p 
mt*T\ £ t>M#3: L<l4 500pp mJ^TT-fo-So 7k 
»Sr*<4tf»JhfflSrJit^ai:, ffikxflfcifci-ts*^ 

[0 0 3 1 ] ffJhffloaSJDSli, ^ffli-5fi-g-M!«(' J: 
ott*4S#. LMSiTCiififO. 1-1 

Ofg. »4L<I40. 4 9#;£L<I40. 5 

~ 2 fg-Cfc 5„ teit&lcoSasigSici^fc v ^ t ^KRjfc 

20 5o 

[0 0 3 2] flfJtISfc*S»-t5ifift*JJ:tmiBtt. £$5 
mizm$lX-Z Z>1>K L< (40- 1 2 O'C, 1#-1 
0^fra-Cfc9. ■t l 9ffSL<lil5~10 0t, 5#~ 

2NfF^r-fcs„ ^itisttm^-ietpiDSJCs-e^ffo 
wmia^x&mzmjzztitii^tK ^m^takf^m 

Srfflv»S«)iS»4 LV>„ ^K^-e^ltXSSrffp r tic 
30 t±V> 0 

[0033] a-a-xs^jtisT^^fcsjtswrts 

^Cffl^SMi bT(4. fi£««Efc LT«ii*Lfck 

$f*L<»42 0 p pmHT, iO»SL<ltlOp 

40 pmKTT'foSo 

[0 0 3 4] ^JtXgJrSI^Mt, HiRlgSrffS. IH 
JRXSCtei^Ttt, *«E<0|»*«)a9^*{tBSjh»ISraSd!)D 
i-S©*s»*LV\ ^tRSJt^Jt LTI4, 2, 6-v?- 
ter 1-7*^-4-^^71;-;^ n-*^i? 
X->A-- 3 - (4' -tKD*y-3' , 5' - v?-t 
er t-yf;V7i-^) 7'pf^-h> 4, 4' - 
7*f ilfV-t'7- (3-^^-6- t e r t --ff- 
ivy^J—)V) .2, 2' ^ U>-- t'^.- (4-3i 
^yW- 6 - t e r t -7*f ;V7iy-/l/) , -r Y=7^7~ 

50 - (3' , 5' -i?- t e r t -7*^ 



( 

9 

if o 7 y — yu**{kS5Jt ft) ; 4, 4' -^f* 
- (6 - t e r t-yf/W-S-^f^i/-^) , 
2, 2 ' -^-^"t'^.- (6 - t e r t -rf^/V- 4 - y 
a: y -/P) ifro^*7 =. / — ^XCfcB&itftl ; 
M)7i-^*^77'<F. h y * (y=;v-7i=/u) 
*^77^ h*^I*^7 7l' h^^klS5Ji:^J ; ft 

0 0 1 ~ 3 JtS£|5<7>S£H"t-£>5„ 

[0 0 3 5] ^<Z>^5fe*J<ttFf£«|tt, 7Ki&ftfeL/«£<^ 
9^F«OSStta^2 g/m 3 «T. #£1X1*0. 5g 

[0 0 3 6] tfy^i— •r^s^fca^SttE&ifc*-*-** 

#ife#agtffeix*. *7c, -SfttS^SriTofcSte-M:, f* 

[0037] x-&fr<oimicti. mmstma : bogm 

[0 0 3 8] m-&#Z&H&-r b Ltd 

B£, ( i ) ^rt*^fil^ft<75#H^,tc Lfc K7^/v~ A 
rtT*ifi*iJ:l«2El£flMftfPSrtT?> (i i) ^-fr* 

9 y — <o Ao tzM%r*§ t m& £ jxfcjgjs^fc x zm&n 

5 , ( i i i ) *W»-C» »««a^llt3S«T*jWESr 
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[0 0 3 9] ^MBWwSS^BttmftllCte, *#^*rs 
/4*0. 0 4ii%aTt-J)D > t5»o h;U;n>vRg#;j;5 
li%«TT-&5* P i-r^fti > B^m-g-W'^ 

ti±, *5gpflcD# y ^— x^it-g-<$i^'5i^cD'b»T-fcn 

10 t- Yyyjv^r^i^^m^ ^r^. 58®M';*v, AsF 6 ' 

- , pf, ■ > ^T-Ty^^^*^^^-^, anfj-i^ 

>\ wyxy^y^^-y, Kr>';i't7^i'> 

^w-tf^gM' 7, 7, 8, 8-7h7->r;-p 
-*y -^y ^ W^v^ejSliixfc^^^i:, Li, 
Na, K, Rb> Cs, Mg, C a *S,fctfB a 

ftfc&*©»-f*>*a»fefca«as*if tax*. 

T/>* yr&Jgtgli2fIW±W>lLTt,J:v\ iK!)i-7 

m &mi$0. 001-5, »4L<li0. 005- 
3, £9*?* L<fi0. 0 1~lffc5 o ftflHCttfl?fr 

[0 0 4 0] *38W«)M^-H»«»irtt. iiflf, HHS 

30 L-Ttt4#J-Pfi^^^-f. CTxtf. 7-y*^^, filt 

[0 0 4 1 ] jrtttffi&fcft t LTJ4, y ^7W^i^7V-ir h 

K, o^^f-^y 

(7>-5r h w«— ^"=3f-y->f ; 1, 1-t** (t-T'^U 
40 /<— ^-#-» -3, 3, 5-H)>f^7D^*t 
2, 2-t'* ( t -rff-tVs*— Or*-/) sfWls^ 
n--y*^/V-4, 4-K"^. ( t -r/fvW-t— ^-df-v-) ^< 
U-U— h^cD/N"— ^-^r->'7-^— ; t -7'9•>'^-'^-f K 

2, 5-^f;w^*t>-2, 5-WKb/<-^ 
K^<D^>>f Ko^-^t^ ; i?- t —~7*f' 

^5/w<-m>f K, a, a* - 1*^. (t-y^7W 

^^r>— m--Y y^D t*/U) V-if >, 2, 5-v> 
50 y^/U-2, 5-b"^ ( t — y^7W<— ^-df -xdr-y- 
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>s 2, 5 -is* 7*JU- 2, (t-^W<- 

[0 0 4 2] 7/<L^^LTIl 2, 2* 
^y^f p^M);K 2, 2' (2-^5vl" 
^a^i h y,b) , 2, 2' -T^tf* (4-^ h^rv- 
-2, 4-v ? >f;W^D^hU;l/) % 2, 2' -T;/ 
fc'JX (2, s 1, l' - 

7^/k^ (y^D^^y-l-^;^^hy;l/) , 2 
- ;i/7/) >fy^D-h!);K 2 -:7m 

^7^-4-^ h^ri>-2, 4-^f;Ml/D^ 

{2-^^/U-N- [1, 1-fcT* (t Ka^y^f 
/W) -2-t KD^ryxf;!,] /Dt^>7^ K} % 
2, 2' -7^t^ {2-^^vW-N- [1, 1-fcf;* 

(t KP*^f/l/) ^5vV] ^Dfty7; K) , 
2, 2' -7i/t^ [2-^^vW-N- 
^^/v) yDfc 0 ^^; K] f(D7/7; K<fr&4fc ; 
2, 2 ' -7^^ ( 2 - ^ ^^-N-^m-^ylx^u fc° 

^^x^ v>» 2, 2' -ry fcf* [n- 

(4-^nn7x^;l/) -2-^;V7 P pet>7 vy 
>] 2, 2' -7^« [N — (tKP^ry 

«U 2, 2' -rytf^ [2-^A—N- 
>^vu) ^ot^^vyy] "JMfcifc 2, 2' -T 
/t'^ [ 2 ^-/l--N- ( 2 -37°n-<-/U) ^Pt 0 ^ 
^T^v^] ~JSB£4&, 2, 2* -7/t'7 
^Pt 0 t>7v^y) ~JfiS£lfi* 2, 2' -7^/^ 
[N — (2-t KP^r^f/i-) -2-yf^ynt: 6 t 

[0 0 4 3] ^yx^-f/ui^l 0 0lf»f: 9 <E> 
fSO. 2-7fi»£|k iO»*L<fiO. 3~5fift35 
[0 0 4 4] *gSWJ-*5V^TIii&S^«t 9. ^^Ji:* 

[0 0 4 5] W«»K^»*«3W^Tyft^«^«#Ji: 
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|i N xfl/y^^ y K i/7!1^7^l/-h, 
>Tp* K h y yfD-;i/7 p D^y h V > * * y u 

■e* a. * y ^-r- A-s-a-ft i o o saw a>fc 9 osg« 

* L < 1 5 S*^ #K# * KttlO fi*«Tfc 
10 91-#Yc9> »«»o*ffi^©:/A^A#£Cfc9, » 
[0 0 4 6] #*M§L «^-j»*if©Stt»l**fcJ:6* 

— ;K F!)y^y!l;^yy7xyy, ^<>;Af>\ 

[0047] ^->fiSttSriPi±$-ii:5 @wt\ 

0 0«T^^y T/V=* UV^y =1— /KOJS^fr^Sfti L 
h7t Kd77> x zc^u>^y =3-/i/^xf;bx— r 

[0048] ^w<D-mft+®itmM w^mmjjmtft 
^ N s<>s<9—m&. xrv^-fe-s. &mm>&tek*(D 

[0049] *&w<omfr*m&mffimnj&j&jjmz. 

[o 0 5 0] *¥&w<Dmfr*mfcm,ffimL yf)A, 
*y^, thy^A^^y&iiM, 

[00 5 1] 
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[oo52) (i) yjvxL^mft : #y 

ffi^frO. 2g^l 0 0ml Wh^xyCgiL, 4 0 
XTC 3 B#RflJS J: 5 l 5 0^7'>rL(D&iT« 

Moaa^> Tcoa^tfcosa (o. 2 g ) 

(2) 7k# : 4 yi/t"ffiia 

^p^h>/^^^ j: 19 gig^ y ^ ^ u >«yi<7)fii 

[0053] (4) >(*^mm& : litems j: r/jfc 

0.5V, Mt©l5Hz~l 3MHzO^«j£Srffi 
(5) -9"^^ y *y#j£fr*>* h V— (CV) 

eotliiBt^ 2 V^C>5 V£T-it5liig2mV/# 
T*tfo/c 0 ®& (E) ilSf (I) eoBH«^*3V^T. 

[0 0 5 4] H*£#J 1 

«mif*#*-h^^^&««ibTai*«iftu hy 

— 7'4 AtCTJI^Tk, KILfch^xyi i 7 0SP, 2fcT* 
i/xf;l/i-f;!/2 9 6. 4 SSSrffi&A/ffo fiK3 0 

frrtT—fem&X'mm Lfc 0 rtuc h y x^ur * > 1 

2. lWSrSSJDU 6 O^T^^raJDlRL. MKffiftt: 

1 0 OgBSrttii^ *#£ffid5£Lfc<t ^9 p 
pm (0. 0 1931) T-fcofc 0 Cr«C±KttjB|j§»g7 

3. 1SB£H±&3k rt»Sr3 CCMR^LT, «#Lft 
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[0 0 5 5] Wa^6 0tir^f LT, ~>— K&Jg/ifcL 

0§B (9 0^w%) , /Dt°l/>«yKl4. 9gfi 
(3^e^%) . ry;^!Jyy^x-T;u6 8. 4gfl 

io ^gft$ij:9 9%Tfcofc 0 ro<t y—^o* 

»[i0ppmT'fcof; 0 »fetbfc^ 9 y -fcffcihaiJ: L 
t^U^ra^-y- 1 7 3 A{CTaa7KbT7k^Sr3 5 0 p 
pmtLy:x^y-/V8. 5 £B (*tm^tt7k#fll : 0 . 

0 0 0 7%) SrflQ*, Sfcl:3 0»«»Lfc. Jfc^T-* 
<tKlh»Ji: IT4, 4'-^>j-fc';* (6-tert-y 
f^-3-yf;U7xy-;u) CD5%<7) h/^l/?§ifc4 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polyether polymer whose moisture content is 0.04 or less % of the weight and whose 
toluene insoluble is 5 or less % of the weight. 

[Claim 2] The manufacture approach of the polyether polymer which is the manufacture approach of 
a polyether polymer of removing a solvent, and is characterized by controlling to 0.04 or less % of 
the weight to the polymer which generated the moisture in the system which a polymer contacts in 
the process after said polymerization reaction halt after carrying out ring opening polymerization of 
the oxirane monomer and suspending a polymerization reaction subsequently. 
[Claim 3] The manufacture approach according to claim 2 of performing the process after a 
polymerization reaction halt to the bottom of desiccation nitrogen-gas-atmosphere mind. 
[Claim 4] The manufacture approach according to claim 2 to 3 which is that in which an oxirane 
monomer contains the oxirane monomer which has a 0.1-20-mol % cross-linking functional group. 
[Claim 5] The manufacture approach according to claim 2 to 4 using alcohol as a polymerization 
reaction halt agent. 

[Claim 6] The solid polymer electrolyte characterized by containing the polyether polymer whose 
moisture content is 0.04 or less % of the weight and, whose toluene insoluble is 5 or less % of the 
weight, and an electrolyte salt compound meltable to this polymer. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has little moisture and toluene insoluble, and it is related with 
a polyether polymer suitable especially as an ion conductivity ingredient, its manufacture approach, 
and the solid polymer electrolyte using this polyether polymer. 
[0002] 

[Description of the Prior Art] A polyether polymer has ion conductivity and is used as an antistatic 
agent of OA machine dexterous rubber covered roll or resin. Furthermore in recent years, 
examination is advanced also about the use as a solid polymer electrolyte. Although its degree of 
freedom of a cell configuration is high since a solid polymer electrolyte is excellent in workability and 
flexibility, it excels also in safety and the development is expected since the electrolytic solution is 
not included further, the further improvement is called for about ion conductivity. 
[0003] Conventionally, a polyether polymer carries out the polymerization of the monomer which 
contains an oxirane radical using a predetermined polymerization catalyst by the solution 
polymerization method or the solvent slurry polymerization method, and is manufactured. As a 
polymerization catalyst, organometallic compounds, such as an organoaluminium compound, an 
organic zinc compound, and an organotin compound, are used. 

[0004] By the way, when using a polyether polymer as a solid electrolyte, the polyether polymer 
which has the reactant functional group which can construct a bridge is fabricated on a film, and 
subsequently usually, this film is used, constructing a bridge with a radical initiator, activity 
radiations, etc., such as organic peroxide. However, in case the polymer which has the reactant 
functional group in which this bridge formation is possible is manufactured, since the monomer which 
can construct a bridge is used, it is easy to generate a bridge formation object at the time of 
manufacture. When the polymer containing many such bridge formation objects was used, since 
workability and the homogeneity of a film were spoiled, it had become the cause of a fall of the cell 
engine performance or safety. 

[0005] For example, if the catalyst (JP,56-51 171, B) which made the organic-acid salt and 
phosphoric acid of diazabicycloundecen react to triisobutylaluminum is used, the bridge formation at 
the time of a polymerization can be controlled comparatively. Moreover, this invention persons found 
out that the bridge formation at the time of a polymerization could be further controlled by making 
the Lewis base nature matter which does not have active hydrogen live together (application for 
patent No. 3411 55 [ 2001 to ]). However, the amount of the bridge formation object in the collected 
polymer may vary, and the method of being stabilized more and manufacturing a polyether system 
polymer with few bridge formation objects was searched for. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the approach of 
it being stabilized and manufacturing little polyether polymer of generation of a bridge formation 
object, in view of this actual condition. Moreover, the purpose of this invention has few bridge 
formation objects, and is offering the polyether polymer which can be used suitable for a solid 
electrolyte. 
[0007] 



[Means for Solving the Problem] As a result of inquiring wholeheartedly that said purpose should be 
attained, when this invention persons controlled so that a polymer did not contact moisture in the 
process after a polymerization reaction halt, they found out that generation of a bridge formation 
object could be controlled. Moreover, when there was little moisture contained in a polyether 
polymer, based on a header and this knowledge, it came to complete this invention for the 
electrolyte excellent in electric stability being obtained. 

[0008] According to the 1st of this invention, the polyether polymer whose moisture content is 0.04 
or less % of the weight and whose toluene insoluble is 5 or less % of the weight is offered in this way. 
Moreover, after according to the 2nd of this invention carrying out ring opening polymerization of the 
oxirane monomer and suspending a polymerization reaction subsequently, it is the manufacture 
approach of a polyether polymer of removing a solvent, and the manufacture approach of the 
polyether polymer characterized by controlling to 0.04 or less % of the weight to the polymer which 
generated the moisture in the system which a polymer contacts is offered in the process after said 
polymerization reaction halt. As for the process after said polymerization reaction halt, it is desirable 
to carry out under desiccation nitrogen-gas-atmosphere mind. Moreover, what contains the oxirane 
monomer which has a 0.1-20-mol % cross-linking functional group as said oxirane monomer is 
desirable. As a polymerization reaction halt agent, it is still more desirable to use alcohol. 
[0009] Furthermore, according to the 3rd of this invention, the solid polymer electrolyte 
characterized by containing the polyether polymer whose moisture content is 0.04 or less % of the 
weight and, whose toluene insoluble is 5 or less % of the weight, and an electrolyte salt compound 
meltable to this polymer is offered. 
[0010] 

[Embodiment of the Invention] A moisture content is 0.04 or less % of the weight, and the toluene 
insoluble of the polyether polymer of this invention is 5 or less % of the weight. A moisture content 
is 0.02 or less % of the weight more preferably 0.03 or less % of the weight. If watery, the electric 
stability at the time of using for a solid electrolyte by reacting with an electrode material etc. will 
fall. 

[0011] Moreover, the amount of toluene insoluble of the polyether polymer of this invention is 3 or 
less % of the weight more preferably 4 or less % of the weight. In this invention, toluene insoluble is a 
value calculated by the following approaches. That is, after being immersed in 100ml toluene and 
shaking 0.2g of polyether polymers at 40 degrees C for 3 hours, it filters at the wire gauze of 150 
meshes, the residue on a wire gauze is dried, and weight is measured. Toluene insoluble is 
computable as a rate to the weight of the original polymer of the weight of this dry residue. There 
are so few bridge formation objects in a polyether polymer that there is little toluene insoluble. 
Thickness of a film cannot be made thin, in case molding workability will be inferior and it will filrrHze 
with the cast method or an extrusion process, if there is too much toluene insoluble. Moreover, 
since surface smooth nature is spoiled when it considers as a film-like solid electrolyte, adhesion 
with an electrode is inferior, electric stability may fall or ionic conductivity may become an 
ununiformity. 

[0012] the weight average molecular weight (Mw) of the polyether polymer of this invention — 
usually — 10,000-10 million — desirable — 30,000-5 million — it is 50,000-2 million more 
preferably. The moldability and mechanical strength when considering as a solid polymer electrolyte 
Mw being this range are good. Mw can be calculated as a polystyrene reduced property by 
gel-permeation-chromatography (GPC) measurement. 

[0013] The polyether polymer of this invention is a ring-opening-polymerization object of an oxirane 
monomer. Although the class of oxirane compound unit in a polymer is not limited, when applying to 
a giant-molecule solid electrolyte, the following [ 15 mol % ] have the desirable oxirane 
monomeric-unit content which contains 30~1 mol % of units of the oxirane monomer origin in which 
70-99 mol % and this of ethylene oxide units, and copolymerization are possible, and has a 
cross-linking functional group. 

[0014] the ethylene oxide unit quantity in a polyether polymer — more — desirable — 75-97-mol % 
— it is 80-95-mol % especially preferably. The solubility of an electrolyte salt compound is good in 
ethylene oxide unit quantity being this range, and since it is hard to crystallize a polymer, ion 



conductivity is good. 

[0015] the amounts of oxirane monomeric units other than the ethylene oxide unit in a polyether 
polymer — usually — 1-30-mol % — desirable — 2-20-mol % — it is 3-15-mol % more preferably. 
[0016] As for the ethylene oxide in a polyether polymer, and the unit of other oxirane monomer 
origins which can be copolymerized, it is desirable to contain the oxirane monomeric unit which has 
a cross-linking functional group as at least a part of them. In this invention, the oxirane monomer 
(henceforth a cross-linking oxirane monomer) which has a cross-linking functional group is an 
oxirane monomer which has the functional group which can form the structure of cross linkage by 
heating, activity radiation irradiation, etc. in the polyether polymer which copolymerized this, the 
amount of cross-linking oxirane monomeric units — usually — 0-15-mol % — desirable — 1-13-mol 
% — it is 2-11-mol % more preferably. If a polyether polymer is made to contain a cross-linking 
oxirane monomeric unit, bridge formation of the constituent for electrolytes becomes easy, and an 
electrolyte film with high reinforcement can be obtained easily. 

[0017] As a cross-linking oxirane monomer, a halogenation oxirane monomer, ethylene nature partial 
saturation epoxide, etc. are mentioned. As a halogenation oxirane monomer, epihalohydrin, such as 
epichlorohydrin, epibromohydrin, EPIYODOHIDORIN, EPIFURUOROHI drine compounds, and 
beta-methyl epichlorohydrin, and p-chloro styrene oxide and dibromo phenyl glycidyl ether are 
mentioned, for example, moreover, as ethylene nature partial saturation epoxide For example, vinyl 
glycidyl ether, allyl glycidyl ether, butenyl glycidyl ether, Ethylene nature partial saturation glycidyl 
ether, such as o-aliyl compound phenyl glycidyl ether; Butadiene mono-epoxide, Chloroprene 
mono-epoxide, 4, a 5~epoxy-2-pentene, 3, a 4-epoxy-1 -vinyl cyclohexene, Dienes, such as 1, 
2-epoxy -5, and 9-cyclo dodeca diene, or mono-epoxide of a polyene; 3, a 4-epoxy-1-butene, 
Alkenyl epoxide, such as 1, 2-epoxy-5-hexene, 1, and 2-epoxy~9-decene; Glycidyl acrylate, Glycidyl 
methacrylate, glycidyl crotonate, gly cidy 1-4-H EP U TE N O ETO , A glycidyl sorbate, glycidyl RINORETO, 
glycidyl-4-methyl-3-PENTENOETO, Glycidyl ester [ of ethylene nature unsaturated carboxylic acid, 
such as glycidyl ester of 3-cyclohexene carboxylic acid and glycidyl ester of a 
4-methyl-3-cyclohexene carboxylic acid, ]; is mentioned. 

[0018] The oxirane monomer of non-cross-linking may be used as ethylene oxide and an oxirane 
monomer which can be copolymerized. Specifically Propylene oxide, 1, 2-epoxy butane, 1, a 
2-epoxy-isobutane, 2, 3-epoxy butane, 1, 2-epoxy hexane, 1, 2-epoxy octane, 1, 2-epoxy decane, 1, 
2-epoxy tetradecane, 1, 2-epoxy hexadecane, 1, 2-epoxy OKUTA decane, 1, 2-epoxy eicosane, 1, 
2-epoxy cyclopentane, Ring type fatty-acid epoxide [, such as alkylene oxide; cyclohexene oxide ], 
such as 1, 2-epoxy cyclohexane, 1, and 2-epoxy cyclo dodecane; Methyl glycidyl ether, Alkyl glycidyl 
ether, such as ethyl glycidyl ether and butyl glycidyl ether; non-ethylene nature partial saturation 
epoxide, such as styrene oxide and phenyl glycidyl ether, etc. is mentioned. These may use two or 
more sorts together. Especially, the high propylene oxide of polymerization reactivity, 1, and 2 epoxy 
butane are desirable. 

[0019] The polyether polymer of this invention can be manufactured by the manufacture approach 
of this invention explained below. After the manufacture approach of this invention carries out ring 
opening polymerization of the oxirane monomer and subsequently suspends a polymerization 
reaction, it is the manufacture approach of a polyether polymer of removing a solvent, and is 
preferably characterized by controlling to 0.02 or less % of the weight more preferably 0.03 or less % 
of the weight 0.04 or less % of the weight in the process after said polymerization reaction halt to 
the polymer which generated the moisture in the system which a polymer contacts. 
[0020] In this invention, the moisture in the system which a polymer contacts shows the whole 
quantity of the moisture contained in various additives, such as an antioxidant added by the system 
of reaction according to the generated polymer and an unreacted oxirane monomer, a solvent, a 
terminator, and the need, and moisture mixed from an environment, such as atmospheric air, is also 
included. Since the hydrophilic property is high, at the process after a halt, the moisture contained 
in the system which a polymer contacts cannot be incorporated by the polymer, and cannot remain, 
and a polyether polymer cannot fully remove moisture by the usual drying methods, such as heating 
and reduced pressure. Therefore, in order to obtain the polymer of this invention, it is necessary to 
make the moisture content in the process after a halt into 0.04 or less % of the weight. 



[0021] In the manufacture approach of this invention, as long as generation of a bridge formation 
object carries out on few conditions, especially a polymerization method is not limited. That is, a 
polyether polymer can be obtained by carrying out ring opening polymerization of the 
above-mentioned oxirane monomer by the solution polymerization method or the solvent slurry 
polymerization method. As for the manufacture approach of this invention, it is desirable to apply, 
when a cross-linking oxirane monomer is included as a monomer component, and it is more desirable 
to apply, when using ethylene nature partial saturation epoxide as a cross-linking oxirane monomer. 
According to the manufacture approach of this invention, by the conventional approach, even if it 
uses the cross-linking oxirane monomer which may cause crosslinking reaction in the process after 
polymerization termination reaction, generation of a bridge formation object can be controlled. 
[0022] Moreover, as oxirane monomers other than a cross-linking oxirane monomer, the 
manufacture approach of this invention is preferably applied, when ethylene oxide is included. Since 
the polymer with many rates of an ethylene oxide unit has large hygroscopicity, it has the inclination 
for many moisture to be contained in the obtained polymer. Therefore, according to the approach of 
this invention, although it is easy to generate a bridge formation object, even when there are many 
operating rates of ethylene oxide, generation of a bridge formation object can be controlled. 
[0023] By the manufacture approach of this invention, a polymerization catalyst is usually used. It 
will not be limited especially if the polymerization of the monomer containing an oxirane radical can 
be carried out as a catalyst. For example, the catalyst which made water and an acetylacetone 
react to organic aluminum (JP,35H5797,B), The catalyst which made a phosphoric acid and 
triethylamine react to triisobutylaluminum (JP,46-27534,B), The catalyst containing organoaluminium 
compounds, such as a catalyst (JP,56-51 171,B) which made the organic-acid salt and phosphoric 
acid of diaza beer cyclo undecene react to triisobutylaluminum; The catalyst which consists of the 
partial hydrolysate and the organic zinc compound of aluminum alkoxide (JP,43~2945,B), the catalyst 
which consists of an organic zinc compound and polyhydric alcohol (JP,45~7751,B), The catalyst 
which consists of dialkyl zinc and water (JP,36~3394,B) etc. — an organic zinc compound The 
catalyst containing organotin compounds, such as a catalyst (JP,46-41378,B) which consists of a 
catalyst; organotin compound to contain and a phosphoric ester compound; catalyst; containing alkali 
metal, such as a potassium hydroxide and sodium methoxide, etc. is mentioned. Especially the 
catalyst containing an organoaluminium compound and the catalyst containing an organotin 
compound are desirable, the catalyst containing an organoaluminium compound is more desirable, 
and especially the catalyst that made a phosphoric acid and triethylamine react to 
triisobutylaluminum is desirable. Since the catalyst containing an organoaluminium compound and the 
catalyst containing an organotin compound function also as a dehydrating agent, they can control 
generation of a bridge formation object notably. Preparation of a catalyst can adopt a well-known 
approach. For example, hydrocarbons, such as n-hexane, a cyclohexane, and toluene; it can prepare 
by mixing each catalyst component under the dissolution or a distributed condition using chain-like 
ether [, such as diethylether, ]; or such mixture. Especially the addition sequence of each 
component is not limited on the occasion of preparation. 

[0024] In a polymerization reaction, it is desirable to add the Lewis base nature matter which does 
not have active hydrogen. By adding the Lewis base nature matter which does not have active 
hydrogen, generation of the bridge formation object at the time of a polymerization can be controlled 
further. As an example of the Lewis base nature matter in which it does not have active hydrogen 
For example, nitryl compounds, such as an acetonitrile and a benzonitrile; A tetrahydrofuran, cyclic 
ether compound [, such as dioxane, ]; — isocyanate compound [, such as phenyl isocyanate ]; — 
methyl acetate — Ester compounds, such as ethyl acetate, butyl acetate, methyl propionate, and 
ethyl propionate; Potassium-t-amyl oxide, alkali-metal alkoxide compound [, such as 
potassium-t-butyl oxide, ]; — phosphine compound [, such as triphenyl phosphine, ]; — sulfoxides [, 
such as dimethyl sulfoxide, ]; etc. is mentioned. 

[0025] Also in these, a nitryl compound, a cyclic ether compound, and an ester compound are 
desirable, an acetonitrile, a tetrahydrofuran, dioxane, and ethyl acetate are more desirable, and 
especially an acetonitrile is desirable. These Lewis base nature matter is independent, respectively, 
or can be used combining two or more sorts, the amount used to the total amount of monomers of ' 



the Lewis base nature matter — usually — it is 0.1 - 5 % of the weight more preferably 0.05 to 10% 
of the weight 0.01 to 20% of the weight. 

[0026] as a polymerization solvent — aromatic hydrocarbon; n pentane, such as benzene and 
toluene, and n- the shape of a chain, such as KISAN, — alicyclic hydrocarbon [, such as a saturated 
hydrocarbon; cyclopentane and a cyclohexane ]; etc. is used. Although especially the amount of the 
solvent used is not limited, it is desirable to use so that monomer concentration may become 1 - 50 
% of the weight and further 10 - 30% of the weight. It is desirable to carry out a solvent slurry 
polymerization, using solvents, such as n pentane, n-hexane, and a cyclopentane, as a 
polymerization method. 

[0027] As for the monomer and solvent which are used for a polymerization, it is desirable to carry 
out dehydration processing beforehand. Although especially a dehydration art is not limited, how the 
approach of carrying out adsorption treatment using adsorbents, such as a molecular sieve, silica 
gel, and an activated alumina, distillation, azeotropy, etc. separate moisture can be illustrated. The 
total quantity of the moisture in the monomer used for a polymerization and a solvent is 0.02 or less 
% of the weight still more preferably 0.03 or less % of the weight more preferably 0.04 or less % of 
the weight preferably to the whole quantity of a monomer. 

[0028] A polymerization reaction may perform catalyst preparation and a polymerization by batch 
operation with an independent reactor, may add continuously the catalyst and monomer which were 
prepared with another reactor to a polymerization reactor, and may perform a continuation 
polymerization. Moreover, the catalyst prepared with another reactor may be put into a 
polymerization reactor, a monomer may be added to this polymerization reactor, and a half-batch 
process polymerization may be performed. The addition approach of a monomer may be performed 
on a package or an intermittence target. The range of 0-100 degrees C of polymerization 
temperature is usually 50-90 degrees C preferably, and the polymerization preassure force is usually 
performed in the range of 0.1~2MPa. 

[0029] The process which the manufacture approach of this invention adds a polymerization 
reaction halt agent to a reaction mixture following on a polymerization, and suspends a 
polymerization reaction It sets at the process after these halt after the halt process termination 
(hereafter called halt process) including the process (henceforth a recovery process) which removes 
a solvent and collects polyether polymers. It controls to 0.02 or less % of the weight more preferably 
0.03 or less % of the weight 0.04 or less % of the weight to the polymer which generated the 
moisture in the system which a polymer contacts. In order to control the moisture in the system 
which a polymer contacts in the above-mentioned range, it is required to control the total amount of 
the moisture in the additive used at the process after a halt or a solvent to 0.04 or less % of the 
weight and to operate it under the conditions which moisture does not mix from an environment in 
the process after a halt. Since generation of a bridge formation object will be promoted if moisture 
exists in the system which a polymer contacts in the process after a polymerization reaction halt, in 
order to obtain the polymer of this invention, it is necessary to make the moisture content in the 
process after a halt into 0.04 or less % of the weight. 

[0030] Alcohols, amines, and fatty acids are mentioned as a polymerization reaction halt agent 
(henceforth a halt agent) used at a halt process. Especially, the amount used is little, since removal 
is easy in the ending below-mentioned recovery process that the boiling point is low, the alcohols of 
the carbon numbers 1-3, such as a methanol, ethanol, n-propanol, and isopropanol, are desirable, 
and especially ethanol is desirable. If a halt agent remains to a polymer, the cell engine performance 
may fall by reacting with an electrode material etc. As for a halt agent, it is desirable to carry out 
dehydration processing and to use. 1 000 ppm or less of 700 ppm or less of moisture contents of a 
halt agent are 500 ppm or less still more preferably more preferably. If the halt agent containing 
many moisture is used, the moisture content in a halt process may not be made to 0.04 or less % of 
the weight. As the dehydration approach, the same approach as the above-mentioned solvent or 
dehydration of a monomer can be taken. 

[0031] Although the addition of a halt agent changes also with polymerization catalysts to be used, it 
is usually [ 0.1 to 10 times as many as this ] it more preferably 0.2 to 5 times on weight criteria to a 
catalyst. [ of this ] [ 0.5 to 2 times ] If there are too few amounts of a halt agent, bridge formation 



may take place as side reaction, without the ability suspending a reaction completely. Moreover, 
when many [ too 1 there are problems, like the dehydration processing for making moisture 
concentration in a halt agent low becomes complicated. 

[0032] Although the temperature and time amount in a halt process can be chosen broadly, they are 
0-120 degrees C and 1 second - 10 hours preferably, and are 15-100 degrees C and 5 minutes - 2 
hours more preferably. The same reactor as a polymerization process may perform a halt process, 
and even if it is another, it is good. Although not limited especially about the configuration quality of 
the material or the agitator of a reaction container, it is desirable to use the reactor which can be 
sealed. By performing a halt process by the sealing system, contact for the moisture in atmospheric 
air is avoidable. Moreover, the inside of a reactor may be maintained at positive pressure by 
desiccation nitrogen, dry air, etc. 

[0033] A solvent can wash the polymer which adhered and remained in the internal surface of the 
reactor used at the polymerization process or the halt process, and it can be mixed to the solution 
or slurry of a polymer. As a solvent used for washing, what was illustrated as a polymerization 
solvent, and the same thing are mentioned. As for the solvent used for washing, dehydrating and 
using is desirable. As the dehydration approach, the same approach as the above-mentioned 
polymerization solvent can be taken. Although the moisture of the solvent used for washing is 
suitably adjusted by the amount used, it is 10 ppm or less more preferably 20 ppm or less. 
[0034] It continues at a halt process and a recovery process is performed. In a recovery process, it 
is desirable to add an antioxidant before removal of a solvent. As an antioxidant, 2, 6~G 
tert-butyl-4-methyl phenol, n-octadecyl-3-(4 hydroxy-3\ 5 -G tert-buthylphenyl) propionate, 4 
and 4 -butylidenebis - (3-methyl~6-i:ert-butylphenol), 2 and 2 -methylenebis - 

(4-ethy|-6-tert-butylphenol), Phenol system antioxidants, such as tetrakis-[methylene-3-(3\ 5 G 
tert-butyl -4 -hydroxyphenyl) propionate] methane; 4 and 4 , -thio screw - (6-tert-butyl-3-methyl 
phenol), Thiophenol system antioxidants, such as 2 and 2'-thio screw - (6-tert-butyl-4-methyl 
phenol); well-known things, such as organic phosphite system antioxidants [, such as triphenyl 
phosphite and tris (nonylphenyl) phosphite, ];, can be used conventionally. The addition of an 
antioxidant is usually the range of 0.001 - 3 weight section to the whole quantity of an oxirane 
monomeric unit. 

[0035] As for removal and desiccation of a solvent, it is desirable the conditions which do not 
contact water, and to specifically carry out under desiccation nitrogen, a dry air ambient 
atmosphere, or reduced pressure. For example, if these actuation is performed in usual atmospheric 
air, a polymer may absorb the moisture in atmospheric air and a bridge formation object may 
generate. The humidity when performing these actuation is usually three or less 0.1 g/m more 
preferably three or less 0.5 g/m three or less 2 g/m. 

[0036] Especially the method of removing a solvent from a polyether polymer is not limited. For 
example, when a solvent slurry polymerization is performed at a polymerization process, filtration, 
centrifugal separation, etc. recover a polymer and the method of drying with heating or reduced 
pressure and removing a solvent is mentioned. Moreover, when solution polymerization is performed, 
the direct drying approach that heating etc. removes a solvent from the reaction solution after a 
halt process directly, and the approach of collecting like [ after pouring in a polymer solution into the 
solvent which does not dissolve a polyether polymer and depositing a polymer ] a solvent slurry 
polymerization are mentioned. 

[0037] desiccation of a polymer — spray drier; — extrusion dryer;, such as a rotary dryer; 
pneumatic conveyor dryer; fluidized-drying machine; vacuum dryer; screw dryer and an expander 
dryer, can be used. These dryers are independent or can be used combining two or more sorts. 
[0038] The method of carrying out the vacuum drying of the polymer slurry, filtration or after 
carrying out centrifugal separation, and obtaining a polymer with particle shape as an example of the 
approach of collecting polymers, is mentioned. Under the present circumstances, the filter and the 
vacuum dryer which perform filtration and vacuum-drying actuation within the dry room which made 
(i) interior of a room the ambient atmosphere of dry air and which were connected with the 
container containing (ii) polymer slurry etc. are used, and if the approach of drying by the continuous 
system paddle vacuum dryer is taken by the sealing (iii) system which performs filtration and a 



vacuum drying by the sealing system after a continuous system centrifugal separator separates a 
solvent, a polymer can be prevented from contacting water. Moreover, the method of fabricating 
pelletizing, sheet-ization, etc. and collecting polymers is also mentioned at the same time it 
introduces a polymer slurry to a monopodium or a multiaxial extruder filtration or after carrying out 
centrifugal separation, and it dries. In order to obtain the polymer of a pellet type, you may fabricate 
by introducing to an extruder the polymer which the particle shape acquired as mentioned above 
dried. A polymer can be prevented from contacting water by fabricating also in this case in the dry 
interior of a room etc. 

[0039] The solid polymer electrolyte of this invention contains the polyether polymer whose 
moisture content is 0.04 or less % of the weight and whose toluene insoluble is 5 or less % of the 
weight, and an electrolyte salt compound meltable to this polymer. As an electrolyte salt compound, 
especially if meltable to the polyether polymer of this invention, it will not be limited. For example, 
fluorine ion, a chlorine ion, bromine ion, iodine ion, perchloric acid ion, Thiocyanic acid ion, trifluoro 
sulfone imide ion, tetrafluoro boron acid ion, Nitrate ion, AsF6- PF6- stearyl sulfonic-acid ion, The 
anion chosen from octyl sulfonic-acid ion, dodecylbenzenesulfonic acid ion, naphthalene 
sulfonic-acid ion, dodecyl naphthalene sulfonic-acid ion, 7, 7 and 8, and 

8-tetracyano-p-quinodimethan ion, The salt which consists of a cation of the metal chosen from Li, 
Na, K, Rb, Cs, Mg, calcium, and Ba is mentioned. Two or more sorts of these alkali-metal salts may 
be used together, the amount of the electrolyte salt compound used to a polyether polymer — ( — 
the mol of an electrolyte salt — a number — )/(the total number of mols of the ether oxygen in a 
copolymer) — usually — 0.001-5 — desirable — 0.005-3 — it is 0.01-1 more preferably. If there is 
too much amount of the electrolyte salt compound used, the mechanical strength of workability, a 
moldability, and the obtained solid electrolyte film may fall, or ion conductivity may fall. 
[0040] The solid polymer electrolyte of this invention usually constructs a bridge, and is used. An 
electrolyte is preferably used by the shape of a film, and after it blends a cross linking agent etc. 
with said constituent if needed and carries out film shaping, it is used by it, constructing a bridge. 
The approach of not being limited especially as the bridge formation approach, for example, blending 
cross linking agents, such as a radical initiator, sulfur, mercapto triazine, and thiourea, and 
constructing a bridge with heating and the approach of constructing a bridge with an activity 
radiation are mentioned. The approach of constructing a bridge with activity radiations, such as the 
approach of constructing a bridge especially using radical initiators, such as organic peroxide and an 
azo compound, and ultraviolet rays, a visible ray, an electron ray, is desirable. 

[0041] As organic peroxide, they are ketone-peroxides;1, such as methyl ethyl ketone peroxide and 
cyclohexanon peroxide, and 1 -screw (tert-butyl peroxide). - 3, 3, a 5-trimethyl cyclohexane, Peroxy 
ketal;t-butyl hydroperoxide, such as 2 and 2-screw (tert-butyl peroxide) octane, n-butyl -4, and 

4- screw (tert-butyl peroxide) valerate, Hydroperoxide, such as a cumene hydroperoxide, 2, 

5- dimethyl hexane -2, and 5-dihydro peroxide; Di-t~butyl peroxide, T-butyl-cumy|-peroxide, dicumyl 
peroxide, alpha, and alpha-screw (tert-butyl peroxide-m-isopropyl) benzene, 2, the 5-dimethyl -2, 
5-screw (tert-butyl peroxide) hexane, 2, the 5-dimethyl -2, 5-screw Diacyl peroxide, such as dialkyl 
peroxide; benzoyl peroxide which is hexyne etc.; (Tert-butyl peroxide) What is used for usual bridge 
formation applications, such as peroxy ester, such as t-butyl peroxyacetate, is mentioned. 

[0042] As an azo compound, - azobisisobutyronitril, and 2 and 2 '2, 2-azobis (2-methyl 
butyronitrile), 2 and 2 -azobis (4-methoxy-2 f 4-dimethylvaleronitrile), - azobis 
(2,4-dimethylvaleronitrile), and 2 and 2 1, T-azobis (cyclohexane-1-carbonitrile), 
2-(carbamoylazo)-isobuthylonitryl, Azonitrile compounds, such as 

2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile; 2 and 2 -azobis {a 2-methyl-N-[1 and 1 -screw 
(hydroxymethyl)-2-hydroxyethyl] propione amide}, 2 and 2-azobis {2-methyl-N-[1 and 1 -screw 
(hydroxymethyl) ethyl] propione amide}, Azo amide compounds, such as 2 and 2-azobis 
[2-methyl-N-(2-hydroxyethyl) propione amide]; 2 2-azobis (2-methyl-N-phenyl propione amidine) 
dihydrochloride, 2 and 2* azobis [ - ] [N-(4-chlorophenyl)-2-methyl propione amidine] 
dihydrochloride, 2 and 2' azobis [ - ] [N-(hydroxyphenyl)-2-methyl propione amidine] 
dihydrochloride, 2 and 2* azobis [ - ] [2-methyl-N-(phenylmethyl) propione amidine] dihydrochloride, 
2 and 2' azobis [ - ] [2-methyl-N-(2~propenyl) propione amidine] dihydrochloride, What is used for 



usual bridge formation applications, such as azo amidine compounds, such as - azobis (2-methyl 
propione amidine) dihydrochloride, and 2 and 2 '2, 2' azobis [ - ] [N-(2-hydroxyethyl)-2-methyl 
propione amidine] dihydrochloride, is mentioned. 

[0043] the loadings of the cross linking agent per polyether polymer 100 weight section — usually — 
0.1-10 weight section — desirable — 0.2-7 weight section — it is 0.3 - 5 weight section more 
preferably. 

[0044] As occasion demands in this invention, a bridge formation assistant can be used with a cross 
linking agent. Especially a bridge formation assistant is not limited but can use a well-known thing. 
[0045] As a bridge formation assistant used combining an organic peroxide cross linking agent or an 
azo compound cross linking agent, fatty-acid metal salts, such as fatty-acid; zinc stearates, such as 
metal carbonate; stearin acid, such as metal hydroxide; zinc carbonate [, such as a metallic-oxide; 
calcium hydroxide, ], such as a zinc oxide and a magnesium oxide, and basic zinc carbonate, and 
oleic acid, and magnesium stearate, etc. are mentioned. Moreover, when organic peroxide is used, 
the compound which has the unsaturated bond of at least two cross-linking can be used for 
intramolecular. As the example, ethylene dimethacrylate, diallyl phthalate, N, 

N-m-phenylenedimaleimide, triallyl isocyanurate, trimethylolpropanetrimethacrylate, liquefied vinyl 
polybutadiene, etc. are mentioned. Two or more kinds can also be used combining these bridge 
formation assistant, the upper limit of the amount of the bridge formation assistant used per 
polyether polymer 100 weight section — desirable — 20 weight sections — more — desirable — 15 
weight sections — they are 10 weight sections especially preferably. If there are too many bridge 
formation assistants, a bridge formation rate may become too much early at the time of bridge 
formation, the bloom of surface HE of a bridge formation object may arise, or a bridge formation 
object may become hard too much. 

[0046] When performing bridge formation by activity radiations, such as ultraviolet rays and an 
electron ray, a photoinitiator cross linking reagent may be added if needed. As a photoinitiator cross 
linking reagent, benzyl dimethyl ketal, a trimethylsilyl benzophenone, a benzoin, 
4-methoxybenzophenone, benzoin methyl ether anthraquinone, etc. are mentioned, for example. 
[0047] An organic solvent and a plasticizer may be added to the solid polymer electrolyte of this 
invention in order to raise ion conductivity. As an organic solvent, aprotic ester and ether are 
desirable. Moreover, as a plasticizer, the derivative of a with a molecular weight of 5000 or less 
polyalkylene glycol is desirable. As these examples, propylene carbonate, ethylene carbonate, 
butylene carbonate, a tetrahydrofuran, and ethylene glycol diethylether are mentioned. 
[0048] Although especially the manufacture approach of the solid polymer electrolyte of this 
invention is not limited, after blending said each component by proper mixed approaches, such as 
roll mixing, Banbury mixing, screw mixing, and solution mixing, it is obtained by carrying out thin film 
shaping and constructing a bridge, for example. Although it is not limited, after especially 
combination sequence fully mixes the component which is hard to decompose with heat, it is 
desirable to mix the components (for example, a cross linking agent, a bridge formation accelerator, 
etc.) which react with heat or are easy to decompose for a short time. When adding an organic 
solvent and a plasticizer, after carrying out shaping bridge formation, it may apply for a long time and 
may be made to sink in, and you may add to coincidence at the time of kneading. 
[0049] Extrusion molding is suitable although especially the shaping approach of the solid polymer 
electrolyte of this invention is not limited. According to the configuration of the shaping approach, 
the bridge formation approach, and a bridge formation object etc., shaping and bridge formation may 
be performed to coincidence and a bridge may be constructed after shaping. 
[0050] The giant-molecule solid electrolyte of this invention can be preferably used for the 
electrolyte of various cells, such as proton conduction type cells, such as haloid salt cells, such as 
alkali^metal system cells, such as a lithium, a potassium, and sodium, a zinc-silver chloride, a 
magnesium-silver chloride, and a magnesium-copper chloride, and a nickel hydoride battery, 
especially a lithium cell. 
[0051] 

[Example] This invention is not limited by these, although an example and the example of a 
comparison are given to below and this invention is more concretely explained to it. In addition, the 



section in an example and the example of a comparison and % are weight criteria as long as there is 
no notice. The actuation and the trial in an example and the example of a comparison were 
performed by the following approaches. 

[0052] (1) Toluene insoluble : After being immersed in 100ml toluene and shaking 0.2g of polyether 
polymers at 40 degrees C for 3 hours, it filtered at the wire gauze of 150 meshes, and weighing 
capacity of the residue on a wire gauze was dried and carried out. The rate to the weight (0.2g) of 
the original polymer of the weight of this dry residue was made into toluene insoluble. It is shown 
that there is so little generation of a bridge formation object that this value is small. 

(2) Moisture : It measured with the Karl Fischer technique. In addition, the moisture of a polymer and 
a slurry converted and calculated the moisture content of the solution which dissolved the polymer 
in the toluene which dehydrated beforehand and measured the moisture content from the value 
measured by curl Fischer. 

(3) Molecular weight : The weight average molecular weight of a polymer was calculated as a value 
of standard polystyrene conversion by gel-permeation-chromatography measurement which used 
dimethylformamide as the solvent. 

[0053] (4) Ionic conductivity : The electrolyte film obtained in the example and the example of a 
comparison was inserted with the platinum electrode, and it computed by the complex impedance 
method using electrical-potential-difference 0.5V and the alternating current anodizing process of 
5Hz - 13MHz of frequency ranges. 

(5) The cyclic voltammetry of the electrolyte film which obtained (cyclic voltammetry valve flow 
coefficient) measurement stainless steel in the example and the example of a comparison, using an 
operation pole and a metal lithium as a counter electrode and a reference pole was measured. 
Measurement went by the trace speed of 2mV/second from 2V to 5V in 60 degrees C. In the 
relation between potential (E) and a current value (I), it is shown that electric stability is so good 
that a current value is small. 

[0054] The nitrogen purge of the autoclave with example 1 agitator was dried and carried out, and 
the toluene 1170 section dehydrated and deaerated in the triisobutylaluminum 158.7 section and 
molecular-sieve 4A and the diethylether 296.4 section were taught. It added with constant speed, 
having applied the phosphoric-acid 23.5 section for 10 minutes, having set the internal temperature 
as 30 degrees C, and stirring it. The triethylamine 12.1 section was added to this, it heated at 60 
degrees C for 2 hours, and the catalyst solution was obtained. When the nitrogen purge of another 
autoclave with an agitator was dried and carried out, the n-hexane 2100 section which carried out 
dehydration processing was taught in molecula^sieve 4A and moisture was measured, it was 9 ppm 
(0.019 sections), while teaching the catalyst solution 73.1 above-mentioned section here, setting an 
internal temperature as 30 degrees C and stirring — ethylene oxide — the four sections, in addition 
the same weight mixing monomer of ethylene oxide and propylene oxide which was made to react 
and subsequently carried out dehydration processing, respectively — the 8.5 sections — in addition, 
it was made to react and seed was formed. 

[0055] The internal temperature was set as 60 degrees C, and the mixed solution which turns into 
the polymerization reaction mixture in which seed was formed from the ethylene oxide 340 section 
(90-mol %) which similarly dehydrated, the propylene oxide 14.9 section (three-mol %), the 
allyl-glycidyl-ether 68.4 section (seven-mol %), and the n-hexane 300 section was continuously 
added at uniform velocity over 5 hours. After addition termination, after performing a reaction for 2 
hours, it cooled to 30 degrees C. The polymerization invert ratio was 99%. The moisture in the slurry 
at this time was 0 ppm. the ethanol 8.5 section (tare coalesce moisture content: 0.0007%) which 
dehydrated in molecular-sieve 3A as a halt agent to the obtained slurry, and set moisture to 350 
ppm — adding — further — it stirred for 30 minutes. Subsequently, 5% of toluene solution 42.4 
section of a 4 and 4'-thio screw (6~tert-butyl-3-methyl phenol) was added as an antioxidant, and it 
stirred for 30 minutes. The slurry was extracted, as the container which carried out the desiccation 
nitrogen purge was connected to the autoclave and the open air was not contacted. To the 
autoqlave after extracting a slurry, the n-hexane 1 500 section (tare coalesce moisture content: 
0.0032%) which dehydrated in molecular-sieve 4A and set moisture to 9 ppm was taught as a solvent 
for washing, and was stirred for 30 minutes. This penetrant remover was extracted similarly and it 



added to the slurry. The moisture in this slurry was 0.006% to the polymer. 

[0056] This slurry was filtered on the wire gauze under desiccation nitrogen-gas-atmosphere mind, 
the vacuum drying was carried out at 40 degrees C, and the fine-particles-like polymer was 
obtained. Thus, the presentation (content of each monomeric unit) of the obtained polyether 
polymer A was 6.8 mol % of 4.2 mol % and allyl-glycidyl-ether (AGE) units of 89.0 mol % and 
propylene oxide (PO) units of ethylene oxide (EO) units. The result of having measured the moisture 
content in this polymer, weight average molecular weight, and toluene insoluble is shown in Table 1. 
[0057] Polymer A LiTFSI (RICHIUMUJI trifluoro sulfonyl imide) of the one section and the 0.31 
sections was dissolved in the tetrahydrofuran of the 20 sections. This solution was moved to the 
petri dish made from polytetrafluoroethylene, the vacuum drying was carried out at 40 degrees C for 
24 hours, and the electrolyte film with a thickness of 100 micrometers was produced. The surface 
state of this film was very smooth. About this electrolyte film, ionic conductivity measurement and 
valve flow coefficient measurement were performed. A result is shown in Table 1 and drawing 1 
[0058] 
[Table 1] 
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[0059] The nitrogen purge of the proof-pressure glass bottle sealed example 2 was carried out, and 
the toluene 180 section and the triisobutylaluminum 60 section were taught. The glass bottle was 
immersed in iced water, and the diethylether 224.2 section was added and stirred after cooling. Next, 
cooling by iced water, the phosphoric-acid 8.89 section was added and it stirred further. At this 
time, by the reaction of triisobutylaluminum and a phosphoric acid, since bottle internal pressure 
rose, depressuring was carried out timely. Next, the formate 8.98 section of 1 and 8-diazabicyclo (5, 
4, 0) undecene -7 was added. The obtained reaction mixture carried out the aging reaction within 
the 60-degree C warm water bath for 1 hour, and obtained the catalyst solution. In this way, the 
obtained catalyst solution was used and also the fine-particles-like polymer was obtained like the 
example 1. The polymerization invert ratio was 98.9%. Thus, the presentation (content of each 
monomeric unit) of the obtained polyether polymer B was 6.8 mol % of 3.2 mol % and 
allyl-glycidyl-ether (AGE) units of 90 mol % and propylene oxide (PO) units of ethylene oxide (EO) 
units. The physical-properties measurement result of this polymer is shown in Table 1. 
Subsequently, using Polymer B, the electrolyte film was created like the example 1 and observation 
of a surface state and measurement of an electrical property were performed. A result is shown in 
Table 1 and drawing 1 . 

[0060] The water (tare coalesce moisture content: 0.2%) of the 0.85 sections was used as an 
example of comparison 1 halt agent, and also the fine-particles-like polymer was obtained by the 
same approach as an example 1. Thus, the physical-properties measurement result of the obtained 
polyether polymer C is shown in Table 1. Subsequently, when the electrolyte film was created like 
the example 1 using Polymer C, a projection like a foreign matter was checked in some places. 
About this electrolyte film, ionic conductivity measurement and valve flow coefficient measurement 
were performed. A result is shown in Table 1 and drawing 1 . 

[0061] Ethanol which omits dehydration processing as an example of comparison 2 halt agent (0.2% 
of moisture) n-hexane which omits dehydration processing for 0.0039% of tare coalesce moisture 
contents as a solvent for washing (the moisture of 25 ppm) It worked in the atmospheric air of 20 
degrees C and humidity 1 1 g/m3 until it dried using 0.0088% of tare coalesce moisture contents 
after extracting a slurry from an autoclave after polymerization, and it obtained a polymer, and also 
the fine-particles-like polymer was obtained by the same approach as an example 1. Thus, the 
physical-properties measurement result of the obtained polyether polymer D is shown in Table 1. 



Subsequently, using Polymer D, the electrolyte film was created like the example 1 and observation 
of a surface state and measurement of an electrical property were performed. A result is shown in 
Table 1 and drawing 1 . 

[0062] According to the process of this invention, a polyether polymer with little moisture and 
toluene insoluble is obtained so that clearly from Table 1 and drawing 1 . Furthermore, if an 
electrolyte is created using this polymer, a film with a smooth front face will be obtained easily. 
Moreover, while the obtained electrolyte has good ion conductivity, it turns out that electric stability 
is very excellent (examples 1 and 2). On the other hand, when the electrolyte was created using the 
polyether polymer with much moisture and toluene insoluble, the front face was coarse and electric 
stability fell (examples 1 and 2 of a comparison). 
[0063] 

[Effect of the Invention] By enforcing this invention approach, a polyether polymer with few 
moisture and bridge formation objects is obtained stably. This polymer has few bridge formation 
objects, and since it excels in fabrication nature, a moldings with a smooth front face is obtained 
easily. Taking advantage of this property, it can be used suitable for closure ingredients, such as 
rubber covered rolls, such as a rubber covered roll for spinning besides ion conductivity ingredients, 
such as a solid electrolyte and an antistatic agent, and OA machine dexterous rubber covered roll, 
and a water swelling water cutoff seal, packing. 



[Translation done.] 



